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Methods: General. Infrared (IR) spectra were obtained using a Jasco 460 Plus Fourier transform infrared spectrometer. Proton and carbon magnetic resonance spectra ( H NMR data are reported as follows: chemical shift, multiplicity (s = singlet, br s = broad singlet, d = doublet, br d = broad doublet, t = triplet, q = quartet, m = multiplet), coupling constants (Hz), and integration. Mass spectra were obtained using a Thermo LTqFT mass spectrometer with electrospray introduction and external calibration. All samples were prepared in methanol. Analytical thin layer chromatography (TLC) was performed on Sorbent Technologies 0.20 mm Silica Gel TLC plates. Visualization was accomplished with UV light, KMnO4, and/or Seebach's stain followed by heating. Purification of the reaction products was carried out by flash chromatography using Siliaflash-P60 silica gel (40-63μm) purchased from Silicycle. Unless otherwise noted, all reactions were carried out under an atmosphere of dry nitrogen in flame-dried glassware with magnetic stirring. Yield refers to isolated yield of analytically pure material unless otherwise noted. Yields are reported for a specific experiment and as a result may differ slightly from those found in figures, which are averages of at least two experiments.
Materials: General. Tetrahydrofuran (THF) was dried by passage through a column of neutral alumina under nitrogen prior to use. Hydrazone 4 was prepared according to the procedure reported by Enders.
1 5-iodo-2-methylpent-2-ene, 2 5-iodo-2-methylpent-1-ene, 3 tert-butyl(4-iodobutoxy)dimethylsilane, 4 and 3-(2-bromoethyl)-2,2-dimethyloxirane 5 were prepared according to known procedures.
All other reagents were purchased from commercial sources and were used as received unless otherwise noted. 
General procedure B for hydrazone hydrolysis (Method 1):
2-methyl-2-octylcyclohexane-1,3-dione (5a): A 10 mL round bottomed flask was charged with Cu(OAc)2•H2O (0.20 g, 1.00 mmol, 2.00 equiv) and H2O (3.3 mL), and the solution was allowed to stir until complete dissolution of Cu(OAc)2•H2O was observed, typically 2 min. The Ketohydrazone S1 (0.14 g, 0.50 mmol, 1.00 equiv) was dissolved in THF (3.3 mL) and added to the Cu(OAc)2•H2O solution. The resulting reaction mixture was allowed to stir until complete conversion of the starting material was observed by TLC analysis, typically 12 h. The reaction mixture was concentrated on a rotary evaporator to remove THF, and the remaining solution was quenched with saturated NH4Cl(aq.) (5 mL) and diluted with CH2Cl2 (5 mL). The mixture was partitioned in a separatory funnel, the organic layer was separated, and the aqueous layer was extracted with CH2Cl2 (3 x 10 mL). The combined organic extracts were dried with sodium sulfate and concentrated in vacuo. The product was purified via flash chromatography (90:10 to 80:20 hexanes:EtOAc) to afford diketone 5a (0.12 g, 99% yield) as a yellow oil. Analytical data: 82 (m, 1H), 1.74 (m, 2H), 1.23-1.19 (m, 21H), 1.09 (m, 2H) -butyldimethylsilyl)oxy)butyl)-2-methylcyclohexane-1,3 -dione (5f): Isolated via general procedure B (method 1) (0.13 g, 81% yield). Analytical data: 
2-methyl-2-(4-methylpent-3-en-1-yl)cyclohexane-1,3-dione (5d):
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General procedure B for hydrazone hydrolysis (Method 2):
2-isopropyl-2-methylcyclohexane-1,3-dione (5h): A 20 mL scintillation vial was charged with acetone (2.0 mL), and Oxone ® (1.20 g, 2.00 mmol, 4.00 equiv) with magnetic stirring. Ketohydrazone S8 (0.11 g, 0.50 mmol, 1.00 equiv) was dissolved in acetone (0.7 mL) and transferred to the Oxone ® solution at rt, producing a white suspension. The resulting mixture was stirred 2 h, whereupon the solution was concentrated on a rotary evaporator to remove the acetone. The remaining solution was diluted with H2O (5 mL), and transferred to a separatory funnel. The aqueous layer was extracted with EtOAc (2 x 7 mL) and CH2Cl2 (2 x 7 mL), and the combined organic extracts were dried with magnesium sulfate and concentrated in vacuo. The product was purified via flash chromatography (90:10 to 80:20 hexanes:EtOAc) to afford diketone 5h (0.051 g, 65% yield) as a yellow oil. Analytical data: (1-methyl-2,6-dioxocyclohexyl) -2-(4-methylpent-3-en-1-yl)cyclohexane-1,3-dione (5d) : A flame-dried, 500-mL round-bottomed flask was charged with THF (250 mL) under an atmosphere of N2. KH (10.40 g, 30% dispersion in oil, 78.50 mmol, 1.20 equiv) was washed free of oil three times with petroleum ether, suspended in THF (20 mL) and added to the flask with stirring. The reaction mixture was cooled to -78 ºC, and a solution of ketohydrazone 4 (11.00 g, 65.42 mmol, 1.00 equiv) in THF (25 mL) was slowly added. The reaction was warmed to 0 ºC and allowed to stir 4.5 h. The resulting dark-brown mixture was re-cooled to -78 ºC, and 5-iodo-2-methylpent-2-ene (17.3 g, 78.50 mmol, 1.20 equiv) was added. The reaction mixture was allowed to stir while slowly warming to rt overnight, producing a cream-white suspension. The reaction was then quenched with saturated NH4Cl(aq.) (50 mL), and the resulting mixture was partitioned in a separatory funnel. The aqueous layer was extracted with Et2O (3 x 50 mL), and the combined organic extracts were washed with brine (40 mL), dried with magnesium sulfate, and concentrated in vacuo to give the intermediate alkylation product, which was used in the next step without further purification.
2-methyl
Cu(OAc)2•H2O (26.00 g, 130.9 mmol, 2.00 equiv) was dissolved in H2O (300 mL) in a 1000-mL round-bottomed flask with vigorous stirring. The crude hydrazone was then dissolved in THF (300 mL) and added to the Cu(OAc)2•H2O solution, and the reaction mixture was allowed to stir until TLC analysis confirmed complete conversion of the starting material, typically 12 h. The resulting mixture was concentrated on a rotary evaporator to remove the THF, and the solution was then diluted with saturated NH4Cl(aq.) (100 mL) and CH2Cl2 (100 mL). This mixture was transferred to a separatory funnel and extracted with CH2Cl2 (3 x 50 mL). The combined organic extracts were washed with brine (2 x 50 mL), dried with magnesium sulfate, and concentrated in vacuo. The product was purified via flash chromatography (90:10 to 80:20 hexanes:EtOAc) to afford diketone 5d (10.34 g, 76% yield) as an orange, viscous oil.
